Supplementary Information I: Derivation of the condition for the MG to fill the cavity between Ag particles
Kumar et al. modified Hagen-Poiseuille's law to decribe the nano-moulding process using metallic glass (MG) 16 :
Here, η is the viscosity of MG, t is the filling time of MG, l is the length of a channel, D is the diameter of the channel, γ is the surface energy of the MG, θ is the contact angle between the MG and the mould, and P is the required pressure.
The equation (S1) suggested by Kumar et al. 16 was modified to derive the condition for the MG to fill the gap between Ag particles in Ag electrode paste during the firing process. We assumed that the aspect ratio (l/D) of the cavity between Ag particles is 2 3 (Supplementary 
Since there is no external pressure during the firing process, the required pressure (P) is zero:
The filling time (t fill ) of MG into the gap between Ag particles is derived as below from (S4):
Since the MG can flow effectively only in the supercooled liquid (SCL) state, the time for the MG to stay in the SCL region during the firing process, t SCL , should be larger than the filling time, t fill . t SCL can be described as below:
Here, ΔT x is the SCL region of the MG and R heat is the heating rate during the firing process.
As mentioned above, t fill should be smaller than t SCL for the MG to completely wet into the gap between the Ag particles:
Using (S5), (S6) and (S7), the equation of the condition for the MG to fill the cavity between the Ag particles is derived as below: 
η is the viscosity of the MG and σ is tensile stress (1 MPa). The viscosity at a heating rate of 75 K/s was evaluated by extrapolating the experimental results following the previous report which showed that the viscosity varies in proportional with the logarithmic scale of the heating rate 18 .
Supplementary Figure The space between Ag-Ag particles and between Ag-MG particles was assumed to be filled with air with the density of 1.225 kg/m 3 and the viscosity of 1.7894 x 10 -5 Pas.
Time step size was set to be 10 -6 s, and 50 steps were calculated for the MG wetting simulation. Therefore, the total simulation time is 0.05 ms. In addition, the viscosity of the MG was set to be 10 Pa·s for this simulation. According to the equation (S11) S1 , the viscosity change is proportional to the elapsed wetting time.
  1 . 0 Fig. SV-1a) , Ag structure, and modified MG structure were optimized considering the atomic relaxation. The MG/Ag interfacial energy, γ MG/Ag is defined as:
where E MG/Ag , E MG , and E Ag are the total energies of MG/Ag interface, MG structure, and Ag structure, respectively. A is the area of MG/Ag interface, and the factor 2 accounts for the two interfaces in the MG/Ag cell. The MG/Si interfacial energy was calculated using the same method as that for MG/Ag case. Surface structures of Si(100), Si(110), and Si (111) A single slab structure of MG separated by vacuum (20 Ǻ) was made to calculate the surface tension of MG. The surface tension of MG, γ MG is defined as:
where E Slab and E MG are the total energies of slab MG and bulk MG, respectively. The energies of the slab structures were calculated by DFT without atomic relaxations. A is the area of the MG slab surface, and the factor 2 accounts for the two surfaces in the MG cell.
The average surface tension of MG was calculated to be 1045.7 mN/m. 
Supplementary

